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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an indoor nonmetallic optical cable that 
sufficiently provides a tensile strength, that stands various kinds of load, 
that enables a smaller outer diameter and flexural diameter of the cable and 
that facilitates handling, as an optical cable covering an intermediate area 
between a conventional nonmetallic optical cable and an optical cord. 

SOLUTION: The indoor nonmetallic optical cable 10 is such that a tension 
member 5 made of a high tensile strength fiber is vertically attached to an 
optical tape cord 4, in which a cover 3 is provided on the outer circumference 
of an optical tape core wire 2 formed with plural optical fiber 1 in the shape 
of a tape; that the optical tape cord 4 so reinforced is stored in a storage 
member 6 having a structure in which plural pieces of a plastic molded block 6a 
with a nearly U-shaped cross section are connectedly adhered to each other at a 
specific pitch by means of a nonmetallic connecting member b; and that a sheath 
7 is installed on the outer circumference of the storage member 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an optical cable. Furthermore, it is related with the 
indoor type non metallic optical cable used in detail in case between indoor information processors is 
connected. 
[0002] 

[Description of the Prior Art] Conventionally, the optical cable laid indoors is also called a termination 
cable, and is used widely. A **** food **** cage and a metallic material called a line are usually used 
for the tension member whose tension when laying this optical cable is not applied to an optical fiber as 
a description of this optical cable and which pays most tension from steel wire or steel like. However, 
there is also a need person who demands the optical cable which does not use a metallic material on the 
cross-section structure of a cable depending on an operating environment, and the so-called non metallic 
optical cable. In that case, it is common as a tension member to use fiber-reinforced-plastics resin (FRP) 
instead of a metallic material. 

[0003] An example of the single alignment type non metallic optical cable which used said FRP is 
explained using drawing 5 . The fiber-optic code 34 which gave the tensile strength object 32 and the 
PVC coat 33 to the periphery of a plastic coated fiber 31 this non metallic optical cable 40 Four The 
inclusion 35 of polyethylene 2 and the tension member 36 which consists of an FRP rod of 3mmphi It is 
the structure which was arranged so that this tension member 36 might be illustrated as a core, carried 
out the presser-foot volume of these array objects on the resin tape 37, and then formed the sheaths 38, 
such as PVC resin, for example, set the outer diameter to 1 1-1 2mm. 
[0004] 

[Problem(s) to be Solved by the Invention] A non metallic optical cable is used for mainly connecting 
between the information processors between indoor chambers, and it is used in the form where the 
optical connecter was usually attached in ends or one end. Moreover, the main laying locations are 
above the floor level, an under floor, or head lining. For this reason, as a load which joins an optical 
cable, the thing which is stepped on besides the tension at the time of laying and to which a body falls 
that strong bending is added can be considered. Therefore, it is necessary to consider as the optical cable 
which can bear these loads. 

[0005] Moreover, as an ingredient of a tension member, when FRP was used instead of a metallic 
material, since it was hard to process FRP thinly, it had the fault that the outer diameter of a cable will 
become thick. Moreover, when bending strong against a cable was added, since FRP split, there was a 
problem that a limit will join the diameter of the minimum bending, and 200 or more times of the 
diameter of FRP were usually required. Moreover, when using it indoors, rather than the tensile strength 
of a cable, handling nature was thought as important in many cases and the smaller diameter of a cable 
and the smaller diameter of bending were usually called for. 

[0006] In addition, although applying the optical code which consists of simpler structure as an indoor 
type non metallic optical cable is also considered, in order that there may be no tension member in this 
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cable 20 with which t he sheath 7 i s further formed in the periphery of said stowage material 6. 
[0014] The operation as the optical cable of the 1st viewpoint of the above with the same optical cable 
of the 2nd viewpoint of the above and effectiveness are acquired. In addition, since it is effective as a 
Plastic solid for optical tape core-wire 2 protection and there is little constraint on an array, the stowage 
material 6 becomes possible [ making a cable outer diameter small ]. Moreover, since there are few 
components as compared with the optical cable of the 1st viewpoint of the above, it is suitable as a light 
weight and compact type indoor type non metallic optical cable. 

[0015] as the 3rd viewpoint — this invention - said stowage material 6 - the plurality of said plastic- 
molding object block 6a — Opening h preparing — non - the indoor type which is the structure which 
fixed to the m etallic connection member b at constant pitch, and led to it - non, it is in a metallic optical 
cable. ~ 

[0016] the optical cable of the 3rd viewpoint of the above — the plurality of said plastic-molding object 
block 6a - Opening h - preparing — non, since it is the structure which fixed at constant pitch and was 
connected on the metallic connection member b, flexibility improves further. In addition, all or a part 
was embedded in the base section of plastic-molding object block 6a, and the connection member b of 
said stowage material 6 may be fixed, and the connection member b is good also as structure prepared in 
the inner surface base section of plastic-molding object block 6a. Moreover, as an example of said 
connection member b, various fiber, a string, twist yarn, a plastic film, plastics sheet metal, or a plastics 
thin rod can be used. 

[0017] As the 4th viewpoint, the plurality of said plastic-molding object block 6a forms Opening h, and 
this invention has said stowage material 6 in the indoor type non metallic optical cable which is the 
structure connected at constant pitch by the hinge connection section c of this Plastic solid block 6a and 
integral construction. 

[0018] The plurality of said plastic-molding object block 6a forms Opening h, and since the optical 
cable of the 4th viewpoint of the above is the structure connected at constant pitch by the hinge 
connection section c of this Plastic solid block 6a and integral construction, its flexibility improves 
further. In addition, although it is considering as said Plastic solid block 6a and integral construction, 
when the hinge connection section c makes thickness of the hinge connection section c thinner than the 
thickness of the base section of Plastic solid block 6a and hinge nature is raised, it is still more desirable. 
Moreover, if the hinge connection section c is formed in manufacture and coincidence of Plastic solid 
block 6a by extrusion molding etc., it will become good [ cost and productive efficiency ]. 
[0019] the indoor type whose include angles alpha which, as for this invention, the side face (length) e 
of Opening d and Base (width) f make as a configuration of said plastic-molding object block 6a are 90 
abbreviation as the 5th viewpoint — non, it is in a metallic optical cable. 

[0020] That whose include angles alpha which the side face (length) e of Opening d and Base (width) f 
make are 90 abbreviation as a configuration of said plastic-molding object block 6a can be preferably 
used for the optical cable of the 5th viewpoint of the above. 

[0021] the include angle alpha at which the side face (length) e of Opening d and Base (width) f make 
this invention as a configuration of said plastic-molding object block 6a as the 6th viewpoint - an 
indoor type smaller than 90 degrees - non, it is in a metallic optical cable. 

[0022] The optical cable of the 6th viewpoint of the above comes [ a tension member 5 is wrapped in 
and ] and is desirable when the include angle alpha which the side face (length) e of Opening d and Base 
(width) f make uses a thing smaller than 90 degrees as a configuration of said plastic-molding object 
block 6a as a configuration of aforementioned horseshoe-shaped Plastic solid 6 with a cut. 
[0023] As the 7th viewpoint, as a configuration of said plastic-molding object block 6a, the comer of 
this invention of this Plastic solid block 6a is round, or/and it is in the indoor type non metallic optical 
cable with which the whole has a radius of circle. 

[0024] As a configuration of plastic-molding object block 6a, the optical cable of the 7th viewpoint of 
the above has the round corner of this Plastic solid block 6a, or/and comes [ a tension member 5 is 
wrapped in and ] and is desirable by using that in which the whole has a radius of circle. 
[0025] 
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optical code, there is a problem that tensile strength is weak. Moreover, since sheath thickness was thin, 
in long laying which exceeds 50m, reinforcement ran short to the load from width etc., and there was a 
problem of being weak also in the impact by the falling object. 

[0007] It was made in order to solve the various troubles which the above-mentioned conventional 
technique has, and tensile strength is conventionally secured in need 10 minutes as a certain non metallic 
optical cable and an optical cable which occupies the medium region of an optical code, and various 
kinds of loads are also borne, and a smaller cable outer diameter and the diameter of bending are 
obtained, and this invention aims at offering the good indoor type non metallic optical cable of handling 
nature. 
[0008] 

[Means for Solving the Problem] This invention as the 1 st viewpoint to the optical tape code 4 by which 
the coat 3 was formed in the periphery of the optical tape core wire 2 with which two or more optical 
fiber strands 1 were formed in the shape of a tape ********** ?a plastic-molding object block 
abbreviation horseshoe-shaped [ tension member 151 which consists of high-tensile-strength fiber ] in a 
cross section (It is hereafter written as a plastic-molding object block) the indoor type by which it is 
contained in the stowage material 6 of the structure with which the plurality of 6a was connected, and 
the sheath 7 is further formed in the periphery of said stowage material 6 — non, it is in the metallic 
optical cable 10. 

[0009] It is desirable, when it really by UV resin considers as mold goods as said optical tape core wire 
2 and **** with a tensile strength object. Moreover, as high- tensile-strength fiber of said tension 
member 5, an aramid fiber (aromatic polyamide fiber) (U.S. Du Pont trade name), for example, Kevlar, 
or polyarylate fiber (all aromatic polyester fiber) (Kuraray Co., Ltd. trade name), for example, 
BEKUTORAN, can be used. Moreover, various plastic resin can be used as construction material of 
plastic-molding object block 6a, for example, polyethylene resin and polypropylene resin can be used. 
Moreover, a fire-resistant non halogen ingredient can be used as an ingredient of said sheath 7. 
Furthermore, it is desirable when the cross-section configuration of said indoor type non metallic optical 
cable 10 is made into a rectangle or an ellipse. 

[0010] The optical cable 10 of the 1st viewpoint of the above can pay the most by the sheath 7 and 
plastic-molding object block 6a about the tension and compressive force to a cable longitudinal direction 
which are generated at the time of laying of an optical cable. Moreover, especially about tension, high- 
tensile-strength fiber was used for the appearance which does not exceed the breaking strength of an 
optical fiber as a tension member 5, and the consolidation is measured. Moreover, since it damages or 
the ingredient of said sheath 7, plastic-molding object block 6a, and a tension member 5 does not break 
even if strong bending is added, even if about 10 times [ of a cable outer diameter ] bending is added, it 
can maintain the engine performance enough. 

[001 1] Moreover, since said stowage material 6 is the structure with which the plurality of plastic- 
molding object block 6a was connected, its flexibility improves. Furthermore, the stowage material 6 is 
effective as a member for optical tape code protection, and since there is little constraint on an array, it 
can make a cable outer diameter small. 

[0012] When the optical tape core wire 2 is really effectively fabricated with UV resin, multicore 
package laying is attained and it becomes possible to lessen a laying cable number. Moreover, when the 
tensile strength object ****, while the optical tape core wire 2 is protected, it contributes also to tensile 
strength. Moreover, since generating of halogen gas can be prevented by things in case of a fire etc., 
using fire-resistant non halogen ingredients, such as fire-resistant polyethylene resin, as an ingredient of 
a sheath 7, it is suitable for an activity indoors. Furthermore, if the cross-section configuration of said 
indoor type non metallic optical cable 10 is made into a rectangle or an ellipse, in case it will lay above 
the floor level etc., ** of a cable can prevent ** and the wiring of it can be carried out efficiently. 
[0013] As the 2nd viewpoint, the tension member 5 to which two or more optical fiber strands 1 turn 
into the optical tape core wire 2 formed in the shape of a tape from high-tensile-strength fiber is 
contained in the stowage material 6 of the structure with which the plurality of ********** an( i plastic- 
molding object block 6a was connected, and this invention is in the indoor type non metallic optical 
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[Embodiment of the Invention] Hereafter, the gestalt of the operation which shows the content of this 
invention in drawing explains to a detail further. In addition, thereby, this invention is not limited. 
Drawin g 1 is the important section sectional view showing 1 operation gestalt of the indoor type non 
metallic optical cable of this invention. Moreover, drawing 2 is the important section sectional view 
showing other operation gestalten of the indoor type non metallic optical cable of this invention. 
Moreover, drawing 3 is the schematic drawing showing 1 operation gestalt of the stowage material used 
for the indoor type non metallic optical cable of this invention, this drawing (a) is a perspective view and 
this drawing (b) is a bottom view, the stowage material 6 of this drawing 3 ~ two or more plastic- 
molding object block 6a — Opening h — preparing — non, it is the structure which was laid, fixed and 
was connected at constant pitch on the metallic connection member b. Moreover, drawing 4 is the 
schematic drawing showing other operation gestalten of the stowage material used for the indoor type 
non metallic optical cable of this invention, this drawing (a) is a perspective view and this drawing (b) is 
a bottom view. The stowage material 6 of this drawing 4 is the structure with which two or more plastic- 
molding object block 6a formed Opening h, and was connected at constant pitch by the hinge connection 
section c of the same construction material as this Plastic solid block 6a. Moreover, drawing 5 is the 
perspective view showing the operation gestalt of the plastic-molding object block used for the indoor 
type non metallic optical cable of this invention, and the plastic-molding object block with the include 
angle smaller than 90 degrees at which the side face of opening and a base make the plastic-molding 
object block whose include angles at which the side face of opening and a base make this drawing (a) 
are 90 abbreviation, and this drawing (b), and this drawing (c) have a round corner, and it is the plastic- 
molding object block with which the whole has a radius of circle. 

[0026] In these drawings an optical fiber strand and 2 1 An optical tape core wire (4 **** tape core 
wire), 3 an optical tape code (4 **** tape code) and 5 for a coat and 4 A tension member (high-tensile- 
strength fiber), 6 ~ stowage material and 6a — a plastic-molding object block and 7 — a sheath and b — a 
connection member and c - the hinge connection section and d - opening and e -- for die length and h, 
an opening and k are [ a side face (length) and f / a base (width) and g / UV resin (tape binder) and alpha 
of a tensile strength object and u ] include angles. 

[0027] - Explain the 1st operation gestalt of gestalt-this invention of the 1st operation using drawing 1 , 
drawing 3 , and drawing 5 (a). First, using four of phi250micrometer UV strand as an optical fiber strand 
1, it really fabricated in the shape of a ribbon with the UV resin u as a tape binder, and considered as the 
optical tape core wire 2. Next, to the periphery of said optical tape core wire 2, it is Kevlar (Di (Du Pont 
trade name) was ****(ed).) as a tensile strength object k. Next, fusion extrusion of the polyvinyl 
chloride resin (PVC) was carried out to the periphery of said tensile strength object k, and the coat 3 was 
formed and it considered as the optical tape code (4 **** tape code) 4. Next, as a tension member 5, 
after ******(i n g) f our of the aramid fiber of 1 140 deniers of sizes to said optical tape code 4 Form 
Opening h on the arbor (connection member) b which the plurality of plastic-molding object block 6a 
shown in drawing 5 (a) becomes from Kevlar fiber, and it inserts in the stowage material 6 (refer to 
drawing 3 ) of the structure which laid and fixed and was connected at constant pitch. Furthermore, as a 
sheath 7, fusion extrusion of the PVC was carried out to the ellipse configuration, it was prepared in the 
periphery of said stowage material 6, and the indoor type non metallic optical cable 10 was 
manufactured. 

[0028] The outer diameters of said optical tape core wire 2 are 0.6mm of shorter sides, and 1.1mm of 
long sides. Moreover, the outer diameters of the optical tape code 4 are 1.6mm of shorter sides, and 
2.7mm of long sides. Moreover, the outer diameters of said plastic-molding object block 6a are (Length 
e) 4.4mm, (Width f) 5.2mm, and die-length (g)3.0mm. Moreover, the thickness of plastic-molding 
object block 6a is 1mm. Moreover, an opening (h) is 2.0mm. Moreover, the outer diameter of the optical 
cable 10 of said ellipse configuration is 6.5mm in 5.5mm of minor axes, and major axis. Moreover, the 
binder is performing said fixing. Moreover, as said stowage material 6, as shown in drawing 4 , the 
plurality of said plastic-molding object block 6a may form Opening h, and may use the thing of the 
structure connected at constant pitch by the hinge connection section c of this Plastic solid block 6a and 
integral construction. 
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[0029] - Explain the 2nd operation gestalt of gestalt-this invention of the 2nd operation using drawing 
2 , drawing 3 , and drawing 5 (a). First, using four of phi250micrometer UV strand as an optical fiber 
strand 1, it really fabricated in the shape of a ribbon with the UV resin u as a tape binder, and considered 
as the optical tape core wire 2. Next, as a tension member 5, after ******(ing) four of the aramid fiber 
of 1 140 deniers of sizes, it inserted in the stowage material 6 shown in drawing 3 , and further, fusion 
extrusion of the fire-resistant polyethylene resin was carried out, it was prepared in the shape of a 
rectangle as a sheath 7, on the periphery of said optical tape core wire 2 at the periphery of said stowage 
material 6, and the indoor type non metallic optical cable 20 was manufactured. 
[0030] In addition, in the optical cable 20 of the operation gestalt of the above 2nd, the optical fiber 
strand 1, the optical tape core wire 2, a tension member 5, and the stowage material 6 used the thing of 
the operation gestalt of the above 1st, and the thing of this construction material and this dimension. 
Moreover, the outer diameters of the optical cable 20 of the shape of said rectangle are 4.5mm of shorter 
sides, and 5.5mm of long sides. 
[0031] 

[Effect of the Invention] The optical cable of this invention came to be protected from remarkable 
external pressure by adopting the stowage material of the structure with which the plurality of a plastic- 
molding object block was connected as structure which covers tensile strength-proof with a possibility 
of falling to a tension member as compared with the case where a metal etc. is used, and is protected 
from the load from width, and containing an optical fiber to this Mizouchi. Moreover, stowage material 
prepared the opening and its flexibility improved by considering as the structure connected at constant 
pitch. Moreover, while securing tensile strength by using high-tensile-strength fiber, such as an aramid 
fiber, without using a metal and FRP for a tension member, it became it is small in the finish outer 
diameter of a cable, and possible to make the diameter of the minimum bending small, and handling 
nature became good. Moreover, as a configuration of the optical fiber contained by Mizouchi, by 
choosing an optical tape core wire or an optical tape code, multicore package laying was attained and it 
also became possible to lessen a laying cable number. Moreover, when only an optical tape core wire 
was contained, it became suitable as a light weight and a compact type. Moreover, although PVC was 
generally adopted as the sheath ingredient from bendability and a fire-resistant viewpoint, when a fire- 
resistant non halogen ingredient was used, it became possible to prevent generating of the halogen gas in 
case of a fire etc., and became more suitable in the indoor activity. Furthermore, when the cross-section 
configuration of the optical cable of this invention was made into a rectangle or an ellipse and it laid 
above the floor level etc., ** of a cable can prevent ** and it came to be able to carry out the wiring of it 
efficiently. Therefore, the effectiveness which this invention contributes to industry is size very much. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/27/05 



